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Introduction
Excisional biopsy of non-palpable rib tumors still represents 
a challenge for thoracic surgeons: in fact primary or 
metastatic tumors originating from a rib can be difficult 
to localize topographically at the time of excisional biopsy, 
thus potentially resulting in inappropriately placed skin 
incisions, incomplete tumor excision or even in wrong rib 
or segment resection (1).
Several techniques have been proposed to help in the 
localization of non-palpable rib lesions for biopsy, including 
preoperative skin marking, wire-guided biopsies, imaging 
guided percutaneous biopsies, preoperative methylene blue 
staining, and scintigraphy with radiopaque markers (2-7). 
Each of the above mentioned techniques, however, present 
several limitations and their sensitivity and accuracy are still 
far from 100% (8).
Here we report our technique of non-palpable focal rib 
lesion localization by computed tomography-guided local 
99mTc injection and intraoperative detection by gamma 
probe [radio-guided occult lesion localization (ROLL)] (9).
Surgical technique
Once detected a focal  non-palpable rib lesion by 
conventional preoperative exams—computed tomography 
(CT) and positron emission tomography (PET), the patient 
is submitted to CT scan in the lateral decubitus planned 
for surgical excision After identifying the target lesion, an 
activity of 20–25 MBq of technetium macroaggregated 
albumin (99mTc MAA) is injected into the lesion under 
CT scan guidance. Planar scans of the chest area in 
anterior and lateral projections were obtained 20 min after 
radiotracer injection. A cutaneous marker was positioned in 
correspondence of the focal uptake and a 57Co wire source 
was used to design body contour. Exact localization of hot 
spot was checked by a gamma probe. It is of paramount 
importance that the patient’s decubitus will be the same of 
the surgical procedure and therefore the presence of one 
member of the surgical team is strongly recommended 
during this phase. Shortly after the procedure, the patient is 
then transferred to the operative room where, under general 
anesthesia and double lumen ventilation, is positioned in 
the same decubitus.
Thanks to the skin mark, surgical incision is performed 
on the target lesion. A hand-held gamma probe (as for 
sentinel lymph node biopsy) is then used to guide intra-
operative identification of the involved rib that is then 
reached and isolated, in this case extrapleurally without 
opening the chest, and then resected. In case of small 
resection, there is no need of reconstruction and soft tissue 
are standardly sutured (Figure 1).
Discussion
Intraoperative localization of a non-palpable rib lesion 
presents obstacles that are inherent to the procedure itself: 
in particular, wire positioning or simple skin marking 
over the abnormality during preoperative imaging can be 
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misleading due to the remarkable shifting of skin and soft 
tissues in relation to bone that occurs during repositioning 
for surgical exposure. This may culminate in misleading 
results, in particular in the chest wall where consistent 
shifting frequently occurs due to repositioning of the 
patient and of the arms; moreover, rib counting, wires 
or methylene blue staining may be inaccurate in obese 
or very muscular patients (8,9,11-13). Thanks to recent 
advancements, many focal rib lesions can be preoperatively 
detected by CT and PET (14); nevertheless, it can be 
difficult to correctly localize target lesions for its biopsy, in 
particular in case of non-palpable lesion; moreover, it is of 
paramount importance an adequate preoperative marking 
for an optimal patient positioning and to select the most 
appropriate surgical access.
After pioneering experience with sentinel node biopsy in 
breast cancer and melanoma, the role of radioisotopes has 
been widely investigated in the field of thoracic surgery—
with particular regard to mediastinal lymph node scattering 
of tumor cells—with encouraging although not conclusive 
results (15); on the contrary, the use of local injection of 
99mTC-MAA for non-palpable focal rib lesion localization 
has shown promising results, allowing to overcome the 
limits of older procedures.
In conclusion, preoperative labelling should always 
be recommended in case of planned surgical biopsy or 
radical resection of non-palpable rib lesion and CT guided 
99mTC-MAA local injection is one of the most effective and 
reproducible techniques.
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